The aim of present research focuses on the prediction of machining parameters that improve the quality of surface finish. The surface roughness is one of the important properties of work piece quality in the CNC (Computer Numerical Control) turning process. An effective approach of optimization techniques genetic algorithm (GA) and response surface methodology (RSM) was implemented to investigate the effect of the cutting parameters such as cutting speed, feed rate, and depth of cut on the surface roughness. In this study, the surface roughness is measured during turning operation at different cutting parameters such as speed, feed, and depth of cut on Alumunium 6063 using coated carbide tool. The second order mathematical model is developed using RSM of central composite method to predict the surface roughness standards. The regression equation is solved using genetic algorithm approach for optimizing the cutting parameters for minimizing surface roughness, this study attempts the application of GA technique using Matlab 8.0 is recommends 1.512µm as the best minimum predicted surface roughness value for the optimal solution of the cutting conditions was 80 m/min, 0.18 mm/rev,0.3mm.
INTRODUCTION
Alumninium (Al) Alloy 6063 is a combination of magnesium and silicon as the alloying elements. It has generally good mechanical properties and is heat treatable and wieldable. Alumninium 6063 is mostly used in extruded shapes for architecture, particularly window frames, door frames, roofs, and sign frames. But some of the limitations during machining of aluminum 6063 are lower strength at elevated temperatures and limited formability affects quality of desired output (Arun et al., 2010) .
Regression Equation:
Computer-generated experimental designs, such as the D-optimal design, have some advantages over traditional response surface designs such as the central composite design. One major advantage is much greater flexibility in selecting response surface model types and the number of experimental runs. There are three-factor and one response surface experiment; the following second-order model is the standard model for CCD (Ilhan and Harun, 2011) . Genetic Algorithms: The system is mainly based on a powerful optimization technique tool. GA is a part of the evolutionary algorithms that copy intelligence of nature in order to find global extremities on the given function problem (Azlan, Habibollah and Safian Sharif, 2010) .
In order to ascertain the effect of geometry parameters of the tool in the surface roughness during turning RSM was used and a prediction model was developed relating to the average surface roughness (Ra) from experimental data (Suleyman, Suleyman and Erol, 2010 ).
The developed model can be used in the metal machining industries in order to determine the optimum cutting parameters for minimum surface roughness. Optimum cutting conditions which correspond to maximum value of surface roughness depth (Rz) value, were found for the cutting speed, feed rate and for the depth of cut has been achieved (Ilhan and Harun, 2011) .
The influence of cutting speed, feed rate and depth of cut on the surface roughness is examined. The results indicate that the feed rate is the dominant factor affecting surface roughness, which is minimized when the feed rate and depth of cut are set to the lowest level, while the cutting speed is set to the highest level. These results demonstrated that this optimization method was efficient and greatly reduced the machining cost and the design process (Ilhan and Süleyman, 2011) . In this study, the effects of cutting speed, feed rate, workpiece hardness and depth of cut on surface roughness and cutting force components in the hard turning were experimentally investigated and analysis of variance were performed.
The best surface roughness was achieved at lower feed rate and the highest cutting speed (Hamdi et al., 2011) .The results indicate that the hybrid approaches applied for modeling and optimization of the LBC process are reasonable (Amit and Vinod, 2011) .
The machining parameters (cutting speed, feed rate, depth of cut, nose radius and cutting environment)are optimized with considerations of the multiple performance measures surface roughness, tool life, cutting force and power consumption. The result analysis shows the process parameters were significant (Anil and Hari, 2010) . The surface roughness is measured during turning at different cutting parameters such as speed, feed, and depth of cut. Full factorial experimental design is implemented to increase the confidence limit and reliability of the experimental data. Parameter optimization in metal cutting processes is suggested for the benefits of selection of an appropriate approach (Indrajit and Pradip, 2006) .
Machining with CNC requires that an operator select the process parameters such as feed rate, spindle speed and depth of cut, thus the process still depends on knowledge and experience. To prevent an unsatisfactory surface finish, the most common strategy involves the selection of conservative process parameters such as feed rate, spindle speed and depth of cut, which neither guarantees the achievement of desired surface finish (Suleyman, Suleyman and Erol, 2010) . To overcome these problems, the various approaches has been used to predict the surface roughness by considering the optimal process parameters (Ilhan and Süleyman, 2011) .
The perusal of the literature survey indicates that there are no literatures available on the cutting condition value for minimizing the surface roughness for Aluminium 6063. In this research effective optimization techniques approach response surface methodology was used to develop mathematical model and genetic algorithm was utilized for finding the optimal cutting conditions for best surface finish and also to develop the second order mathematical model for process parameters and analysis of variance measured for process parameters to ensure the significant effects.
MATERIALS AND METHODS

Experimental Setup
For different sets of machining conditions experiments are conducted in order to obtain the surface roughness. Twenty sets of experiments were conducted as per DOE (Design of Experiments).The turning operations are carried out with the coated carbide insert on Aluminium 6063.
Work Piece Material
The work piece material, Aluminium 6063 of dimensions radius 20mm and perimeter is 100 mm considered. Its chemical compositions and hardness are tested and hardness value is found to be 43 HRC. The table below shows the chemical composition of Aluminium 6063 (Table 1) . 
CNC Lathe
The CNC Lathe is an automated machine used for machining Purpose and it has greater accuracy and productivity (Figure 1 ) shown below along with specification. (Figure 2 ) is a surface roughness measuring device which is provided with exchangeable diamond stylus of radius of 5µ, which sensing the horizontal and vertical deflection from any surface gives roughness value. In this experimental analysis of process parameters has been chosen from the industry for turning process in three levels -1, 0, 1 and were represented in table 2. 
Experimental Values
The design of experiment developed in central composite method of response surface methodology used to conduct the experiments and develop the mathematical model for prediction of optimal cutting parameters and surface roughness (Ra) ( Table 3 ). The parameters are:
X1=cutting speed m/min X2=feed rate mm/rev X3=depth of cut mm Output parameter:
Surface roughness µm 
Regression Equation
The second order mathematical model is developed using the experimental values and responses to predict the surface roughness. Regression equations were formed using design expert 8.0 software for surface roughness Ra (Y) is surface roughness= 0.36898-0.010530*x(1)+ 5.98023*x(2)+ 2.04872*x(3)0.058333*x(1)*x(2)-0.017500*x(1)*x(3)2.91667 *x(2)*x(3)+0.000254063*x(1)*x(1)+1.63417*x(2)*x(2)+0.3751 1*x(3)*x(3)
Statistical Analysis
The effects of cutting speed, feed rate, and depth of cut on surface roughness were experimentally investigated and calculated with a statistical analysis of variance (ANOVA) were performed. The ANOVAs table 4 shows that the parameter experimented have been significant effect is sufficient. 
RESULTS AND DISCUSSION
Prediction Vs Actual The graph is obtained from the experimental and prediction responses (Figure 3 ) using design expert software 8.0, shows the significant error in normal line.
The obtained experimental data is used to predict the surface roughness 'Ra' by developing the regression model and design of experiment. The Figure 3 Prediction Vs Experimental shows that the surface finish responses obtained from actual and prediction is lies closer in normal line, so thus the process parameters optimized for surface finish has been achieved best result. 
Confirmation Report
The confirmation report (Table 5) shows that the confidence level is 95% is preferred for the factors cutting speed, feed rate, depth of cut for finding the significant adequacy in analysis of variance. Best Fitness Using Genetic Algorithm Tool In optimization, the Plot functions best fitness preferred so it enables to display various plots of the results of the genetic algorithm considering Population 100, Current generation 52.The Figure 4 shows achieved optimization values for cutting parameters are Cutting speed is 80m/min, Feed rate is 0.18mm/rev, Depth of Cut is 0.3mm and best fitness of surface roughness is 1.512µm. 
CONCLUSION
This investigation utilizing the application of genetic algorithm and recommends that optimal solution of the cutting conditions obtained on cutting speed is 80m/min, feed rate is 0.18 mm/rev and depth of cut =0.3mm for achieving the minimum value of surface roughness 1.512µm using matlab software 8.0. The confirmatory test was conducted and found that the percentage of error within 0.69.
